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DEPARTMENT OF HEALTH AND HUMAN SERVICES

Food and Drug Administration

21 CFR Part 876

[Docket No. 98 N-1 134]

Gastroenterology and Urology Devices; Reclassification of the Extracorporeal Shock

Wave Lithotripter

AGENCY: Food and Drug Administration. HHS.

ACTION: Proposal IW]C.

SUMMARY: The Food and Drug Administration (FDi\) is issuing for public comment its proposal

to reclassify from cltiss 111to class 11the cxtracorporcal shock wa~c lithotriptcr, ti hen in[endml

for use to fragment kidney and ureters] calculi. and the nxommcnckition of the Gastroenkrology

and Urology Devices Advisory Panel (the Panel ) rc:arding this reclassification. The Panel made

this recommendation after rcvietting the relc~ant puhliclj’ a~-ailablc information and the proposed

reclassification. FDA is UISOissuing for public comment its tcntati~e findings on the Panel’s

recommendation. After considering any public comments on the Panel’s recommendation and

FDA’s tentative findings, FDA will reclassify the device or retain it in class III. FDA’s decision

on the proposed reclassification will be announced in the Federal Register.

DATES: Written comments by (insert date 90 da?s after dare ofptiblication irl the Federal

Register).

ADDRESSES: Submit written comments to the Dockets Management Branch (HFA–305), Food and

Drug Administration, 5630 Fishers Lane, rm. 1061, Rockville, MD 20852.

ch98118
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301–594–2194.

SUPPLEMENTARY INFORMATION:

I. Background

The Federal Food, Drug, and Cosmetic Act (the act) (21 U.S.C. 301 et. seq.). as amended

by the Medical Device Amendments of 1976 (the 1976 fimendrnents) (Pub. L. 94--295), the Safe

Medical Devices Act of 1990 (the SMDA) (Pub. L. 101–629). and the Food and Drug

Administration Modernization .Act of 1997 (the FDAM.L!) (Pub. L. 105-1 15), established a

comprchensi~’c sjrstcm for the regulation c~t’tncdic:ll dc~iccs intended lf~rhuman use. Section 513

of the act (2 1 LJ.S.C. 360c) established thrm categories (classes) of de~iccs. depending on the

regu]a[ory Co[ltrols Ilecdcd [o provide rcmonab]c assurance of their safety and effectiveness. The

three c~tegories of dcviccs arc class [ (genera] controls) CIW+S11 (speciol controls), and class 111

(premarkct Jpprovul).

~Tn&r se~tion 513 of the act, devices that \vere in commercial distribution before May 28,

1976 (the date of enactment of the 1976 xnendmcnts). generally referred to as preamendrnents

devices, are classified after FDA has: ( 1) Recci~cd a recommendation from a device classification

panel (an FDA advisory committee): (2) published the panel’s recommendation for comment, along

with a proposed regulation classifying the device; and (3) published a final regulation classifying

the device. FDA has classified most prcamendrnents devices under these procedures.

Devices that were not in commercial distribution prior to May 28, 1976, generally referred

to as postamendments devices, are classified automatically by statute (section 513(f) of the act

(21 U.S.C, 360c(f))) into class III without any FDA rulemaking process. Those devices remain

in class III and require premarket approval, unless and until the device is reclassified into class

I or II or FDA issues an order finding the device to be substantially equivalent, under section

513(i) of the act (21 U.S.C. 360c(i)), to a predicate device that does not require premarket approval.



A preamendments device that has been classified into class 111mtiy bc marketed. b} means

of premarket notification procedures, ~~ithout submission of a prernarket approval opp]ica[ion

(PMA) until FD.A issues a final regulation under section 5 15(b) of the act (21 U.S.C.360e(b))

requiring premarket approval.

Reclassification of classified postamendments devices is governed by section 5 i 3(f)(2) of the

act (21 U.S,C, 360c(f](2)). This section provides [hat FDA mo~rinitiate the reclassification of a

device classified into class Ill und~~rsccti(ln 5 13(fJ( I ) of thr ac[. or the manufoc[urcr or impor-[cr

of a de[ice may pc[ition [he Sccrctar>’ of Heai[h and }Iunurn Scr\iccs (the Sccretar~’t for the

issuance of an order classifying the dc~-icc in class [ or class II. FDA’s regulations in 21 CFR

860.134 set forth [he procedures ff~rthe filing and re~ric~~of o pe[ition for reclassification of such

class 111dc~ices. In orcicr to chan:c the classification [~fthe device, it is necessar]r that the proposed

new class have sufficient regulatory controls to provide rexmnable assurance of the safety and

effectiveness of the de~’ice for its intended use.

Section 216 of FDANIA replaced (he ‘-four of a kind”” rule in the old section 520(h)(4) of

the act (21 U.S.C. 360j(h)(4)) with a provision thut frees figency use of data in PMA’s approved

6 or more years before FDA undertakes certain regulatory actions, including device

reclassifications. Under section 520(h)(4) of the act, as amended by FDAMA, the agency has

supplemented other sources of information that support reclassification of the extracorporeal shock

wave lithotripter with data contained in PMA’s approved 6 or more years before the date of this

proposal. In this instance, FDA has only used data that would have been available to the agency

under the superseded four of a kind rule,

Under section 5 13(f)(2)(B)(i) of the act (21 U.S.C. 360c(f)(2)(B)(i)), the Secretary, for good

cause shown, may refer a proposed reclassification to a device classification panel. The Panel shall
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make 0 rcct)llllllcll~l;ltioll to the SCCrL>[arj-rCSpCL[;n: ;Ippl-oid] (I:’Jcni;l] t~l”lhc pr(lposcd

reclassificati~~n. An> such rccollll~lc~ld~i[i(>]lshall con[ain: I i ) .-1~LlmInar>’(~!’the masons f~~rthe

recommendation. (2) a summary of the data upon which the recommendation is based, and (3)

an identification of the risks to health (if any) presented bj the dmrice u’ith respect to \vhich the

proposed reclassification was initititcd.

II. Regulatory History of the Device

The extracorporcal shock wave lithotripter intended for the fragmentation of kidney and

ureteral calculi is a postfimendments device classified into class 111under section 513(f)(1) of the

act. Therefore, this generic type of device cannot be placed in commercial distribution unless it

is reclassified under section 5 13(0(2). t~r is [hc subjcc[ (it’:1P\l,\ or notice of completion of a

product dc~clopmcnt protocol (PDP) under section 515 of the uct (21 U.S.C. 360c).

In accordance with section 5 13(0(2) of the ~ct. FDA, on its o~vn initiative, is proposing to

reclmsif>r this device from class 111to class 11l~hen intended to fragment kidney and ureteral

calculi. FDA referred the proposed reclassification to the Panel for its recommendation on

requested change in classific~tion. This panel meeting was held on July 30, 1998, and is

summarized further in Section VI.

III. Device Description

the

An extracorporeal shock wave lithotripter is a device that focuses ultrasonic shock waves

into the body to noninvasively fragment urinary calculi within the kidney and ureter. The primary

components of the device are a shock wave generator, high voltage generator, control console,

imaging/localization system, and patient table. Prior to treatment, the urinary stone is targeted using

either an integral or stand-alone Focalization/imaging system Shock waves are typically generated

using electrostatic spark discharge (spark gap), electromagnetically repelled membranes, or

piezoelectric crystal arrays, and focused onto the stone with either a specially designed reflector,

dish, or acoustic lens. The shock waves are created under water within the shock wave generator,



IV. Recommendations of the Panel

At a public meeting on Jui) 30, 1998, the Pmcl unanimous}’ recommended that the

extracorporeal shock wave lithotriptcr indicated for the fmgmentation of kidney and uretcral calculi

be reclassified from class 111to class 11.The Panel believed [hat the special controls of consensus

standards. clinical performance testing, labeling restrictions. and physician training restrictions

would provide reasonable assurance of the safet>’ and effccti~eness t)f the device.

V. Risks to Health

After considering the intormtition discussed b) the Panel during the reclassification

proceedings. the published literature. datfi in PNIA ~pplicfitions a~’aiitib]c to FDA under section

520(h)(4) of the act. as amrndcd h} FD,4\I,\. ard the ,Mcdical De\ice Reports. FDA belie~es

the follolving risks are associated ui[h the usc of the extracorporeal shock w’ave lithotripter in

the fragmentation of kidney and uretcral calculi.

Interaction between the shock waves and internal tissues can result in bleeding within the

urinary tract. Lithotripsy-induced bleeding typically presents as either hematuria (blood in the urine)

or renal hematoma. Hematuria occurs following most treatments (Refs. 4, 69, and 85), is believed

to be secondary to trauma to the renal parenchyma (Ref. 7), and usually resolves spontaneously

within 24 to 48 hours of treatment (Refs. 8 and 69). Small, asymptomatic renal hematomas occur

with 20 to 25 percent of treatments, which resolve without intervention (Ref. 52). In less than

1 percent of treatments, however, clinically significant intrarenal, subcapsular, or perirenal

hematomas occur (Refs. 20 and 50). These patients typically present with severe, chronic flank

pain (Refs. 4, 50, 52, and 84), and anuria secondary to renal compression has also been reported
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IRcfs. 62 :md ‘)5}.,Alth{~uyh~’linicall)’ jigllit’icanl IICIIILl((JillLl< OI”[CI1 rd~olic \\l[ll con~:n.itiic

Inma:mmt l.Rcts. 50. 52. ancl S-J). seIerc hemorrhage IRcl’i. 4, S5. and ‘)2 ) or death (Rci’s, 66

and 92) has been rcportecl. Management of scvcrc renal hcmorrhog~ includes the administration

of blood trmsfusions ~Refs. 50, 52, 81.85, and 92). percutaneous clr~inage (Ref. 72), or surgical

intervention, \vhich may include nephrcctomj (Rcfs. -1.50. and 62).

Lith~>tripsy-ir~dL[ccdbleeding is believed to k caLIsed by vessel damage seconckuy to the

collapse of cavitation bubbles at the shock wave focus (Refs. 17 and 65j. The risk of serious

bleeding is minimized by the use of conservative treatment parameters (Ref. 17) and careful

evaluation of the patient post-treatment (Ref. 50).

Patient characteristics associated ~tith incrcastd risk for the dctclop[nent of Iifc threatening

hemm-rhagc include the prescncc t)f coagulopath] or the use of anticoagulant therapy (includin:

aspirin) (Refs. 45. 73. 85, and 91 ). prmcncc of an artcriol calcification or vascular aneurysm (Refs.

9. 19, and 91 ), and poorly-controlled hypertension (Rcfs. 49 and 50). For some of these high

risk patients, however. Iithotrips] can still lw dclivcrcd sufcly as long as certain precautions are

taken. Specifically, patients on anticoagulant therapy can undergo lithotripsy provided that their

anticoagulation is temporarily reversed (Rcfs. 73 and 91 ). Furthermore. patients with an arterial

calcification or tascular ancur>sm ha~c bcrn treated ~~’ithoutcomplication provided that the

calcification or aneurysm is sufficiently outside of the shock wave path, treatment is limited to

a minimum number of low-power shock waves. and the patient is carefully monitored (Refs. 9

and 19).

B. Renal [tljup

The focused shock waves delivered by all extracorporeal shock wave lithotripters cause some

degree of acute trauma to the treated kidney with associated functional impairment (Refs. 1, 7,

41, and 101). As with bleeding, renal injury is probably secondary to the effects of cavitation

at the shock wave focus (Refs. 16, 17, and 82).



I

It is twlic~d th~t rcndl [rauma. [t i[h ais(~ciatcd n<phr,)tl loss .lnd)(lr t~lhLllc JdmLl:c. occurs

during ncarlj all lith(~[rips> trca[mcnts (Refs, I tind S2 J. is dcpcnLIcnI up(~n the applied shock ~~a~c

close (Refs, 74, 82. and 86), find is tjpicolly limited [o the size of the shock ~~alc focal YOILUIIC

(Ref. 83). While z small region of renal scarring persists at the treated site (Rcfs. 74 and 86),

my associated changes in renal function resolve uithin 30 days (Refs. 3, 6, 32, find 86). Although

infrequently reported md of questionable clinical significfince. permanent nlorphological changes

to the kidney have been observed follotving lithotripsy (Rcfs. 6 and 74). The risk of renal injurj’

is minimized by delivering fewer, less powerful shock waves (Refs. 70 and 74), ond using a lower

shock wave repetition rate (Refs. 17 and 86).

Patients ~~ith soli[ar>’ kidnejrs or prc-existing impairment (>fmna

risk for long-term changes [Rcfs. 7-/ and 100}. :lddi[ionalll. a][hough

function ma! be at incrcfisml

mon~ short-tcrfn studies

have been published regarding the safe LISC of e,~tracorporcal shock ~\a~7eIithotripsy in children

(Refs. 53, 55, 69, and 70), questions still exist rcgardin~ the long-term effects of shock wa~es

upon the function and gro~vth of the imma[urc kidnc} (Rcfs. 15. 27, 70, and 74).

C. Hyperte)ls-iotl

Early in~’estimators reported ncv- onset of h>pcrtcnsion in as many as 8 percent of patients

between 1 and 2 years follotving cxtracorporcal shock \vave Iithotripsy to the kidney (Refs. 58

and 99). The physiological basis of this finding was theorized to be caused by the Page effect,

secondary to the renal fibrosis that occurs following resolution of lithotripsy-induced

intraparenchymal hemorrhage (Refs. 52 and 99). Despite the hypertension incidence rates reported

by these early studies, however, subsequent research indicates that hypertension is not a risk of

lithotripsy, Lingeman et al. noted no difference at 2 years in the rates of new onset of hypertension

between patients who received lithotripsy and those who received alternative stone removal

therapies, although a small but statistically significant increase in diastolic blood pressure was seen

in the lithotripsy group (Ref. 61). In a subsequent report describing 3- and 4-year followup on

the same patients, similar outcomes were observed (Ref. 60). In a similar investigation, Vaughan



et d]. ot2scr\’cLi11(~dil’fcrcncc in Cll!lc’r nc’!~ (~n$tl IJl” h) pCI-lCIl~lLlll (~r l~l~~(ld pr;s~urc Ix’[ii L’cn

Iitho[ripsj OIILI n(~nli[hotrips)’ [rcatcd paticn[s 2 ~car.~pu~t-[rcatmcnt (Ref. 981. The results [lf these

controlled studies delmonstra[e tha[ the developnwn[ of hjpcrtcnsion is not an actual risk of

lithotripsy among normal, healthj patients. HoYvcvcr. duc to the unknol~n effects of’lithotripsy -

induced damtige to the :rowing kidney, concern has been raised that pcdititric patients may be

at increased risk of developing chronic hypertension LRef. 74J.

D. Cardiac Arrh>thmi~~

Cardiac arrhythmias, most commonly premature ventricular contractions, are generally reported

during extracorporea] shock wake lithotripsy at fixed shock ~vave deli~rery in 2 to 20 pcmxnt

patients (Rcfs. 1-!and 30). i~hilc [he specific c:~u.seof ]ith(~tri~?sy-itldLlccdarrhythmias is not

understood. rcscarchcrs have postulated se~cral C:IUSCS.including irritation or mcchanicol

of

fU]]>

stimulation of the m>’ocardiurn by the shock Wrale, autonomic nerve stimulation, or the ct’fccts

of the intra~cnous scd~ti~es (Refs. l-l and -+3). Arrhythmias resolve spontaneously upon

synchronizing the shock wa~cs with the refractory period of [he ventricular cycle (i.e.,

electrocardiograph (ECG) gating) or terminating treatment (Refs. 14, 30, and 102). Although these

cardiac disturtmnces rarely pose a serious risk to the health); pmient. there is the potential for

life threatening events to occur in those with a prc-existing history of cardiac disease (Ref. -!3),

Furthermore, patients with either cardiac pacemakers or implantable defibrillator may be at

additional risk due to the possibility of the lithotripter interfering with the function of the pulse

generator (Refs. 2, 91, and 97).

The risk of serious cardiac events during Iithotripsy can be minimized by monitoring the

cardiac activity of all patients during treatment to detect any arrhythmias, and either terminating

treatment or switching to an ECG-gated mode of shock wave delivery should an arrhythmia occur

(Refs. 59 and 102). Additionally, the risks of lithotripter interference with cardiac pacemakers and

implantable defibrillator can be minimized by temporarily reprogramming the pulse generator prior

to treatment, verifying the correct function of the pulse generator during and after shock wave



E. Urinan Ob.vtrl{ctiotl

Urinary obstruction occurs in up to 6 percent of potients following Iithotripsy due to stone

fragments becoming lodged in the ureter, and may be the result of either a single stone fragment

or the accumulation of multiple small stone particles (i.e., Steinstrasse) (Refs. 24, 48, and 84).

Patients with urinary obstruction typically present with persistent pain, and may be at risk of

developing hydronephrosis l~ith subsequent renal ~~ilure if the obstruction iS not PromPtlY treated

(Ref. 29). Often. the obstructing fragments pass spontaneously and intervention is not necessary

(Rcfs. 48 ~nd 84). Intcr~cntion is indicated in the presence of sc~erc pain. i“e~er, sepsis. or ffiilure

of the obstruction to spontaneously resolve, and USUdly includes urctcroscopic manipulation or

retrieval, e]ectrohydrau]ic or laser lithotripsy, percutaneous nephrostomy drainage, open surgery,

or repeat extracorporcal shock ~Yalc lithotrips)’ (Rcfs. 22.48, 84, and 93).

LJrinary tract infection (UT1) occurs in 1 to 7 percent of patients following extracorporeal

shock wave lithotripsy m a result of the release of bacteriti from the fragmentation of infected

calculi (Refs. 18, 77, 80, and 84). Rarely, pyelonephritis secondary to lithotripsy has been reported

(Refs. 77 and 84). Additionally, lithotripsy shock waves can cause local tissue trauma sufficient

to permit bacteria to enter the bloodstream from the urinary tract, resulting in sepsis (Refs. 29

and 84). Although the incidence of sepsis following Iithotripsy is not common, typically occurring

in less than 1 percent of cases (Ref. 31), this complication has the potential for serious consequences

(Ref. 84). Patients at greatest risk of developing severe infectious complications include those with

pre-existing UTI and infected stones, as well as those who experience urinary obstruction due

to the passage of stone fragments (Refs. 29, 38, and 84). Additionally, patients with cardiac disease,
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includin: \L\llul:\r disease and inlpl:ln[ml heart L:ll\c$. :IIIL]1111111Llll(~CCJlll~U(JIll15CL] l~JtlCIl[\ :lrC’ J[

increosed risk for Lletclopin: bacterial cndocarclitis f(~llo~~ins li[ht)[rips~ (Rcf, 6S ).

The risk of infectious complications seconclm) to cxtrauorporcal shock kfra~cIithotripsy can

be effectively minimized through the use of proph~lactic antibiotics in pdtients \vith prc-exis[ing

UTI, infected stones. cardiac disease, and compromised immune systems (Rcfs. 1& 38.68, and

84).

G.

Because multiple shock waves pass through the patient’s body during treatment, extracorporeal

shock wave lithotripsy has the potential to cause injury to nontarget organs. Examples of injury

to adjacent organs include splenic rupture requiring splcncxtomy (Rcl_s. 63 and 78,). li~cr hcmatoma

(Ref. 84), and puncreatitis (Ref. 8-I). In addition, the interoc[ion of shock w~ves tvith air-filled

organs, such as the lung or bowel, results in hemorrhage secondary to tissue dwna,ge (Refs. 36,

65, and 84”).Serious injury to adjacent organs is L-arc,and is minimized through proper patient

selection, careful turgeting of the shock i~d~c I“OCL]S.ml the usc of conservative treatment

parameters and retreatment intervols (Refs. 36, 76, and 84).

In addition to the documented risks to adjaccmt organs described previously. extracorporeal

shock wave lithotripsy potentially represents significant hazards to other nontarget tissues. First,

the administration of shock waves to pregnant animals at specific gestational stages has been shown

to cause growth disturbances, serious injury, or death to the fetus (Refs. 33 and 71). As a result

of these findings, pregnancy is regarded as an absolute contraindication of lithotripsy (Refs. 1~,

74, 76, and 91). The medical community has raised the concern that lithotripsy for stones in the

lower ureter in women of childbearing potential may cause irreversible damage to the ovary (Ref.

12). Although several investigators have failed to detect ovarian damage in women receiving

extracorporeal shock wave lithotripsy to the lower ureter (Refs. 25 and 91), this potential risk

has not been fully assessed (Ref. 12). Lastly, Yeaman et al. observed growth plate disturbances

in the epiphyses of developing long bones in rats subjected to shock waves, indicating that



*
11

c.~tracorp~jrcdl shock i( Ji c l][h(~lrips~ ma~ CLIL1<C~Ll)”()~,\ [h L]l-,&~irb.lnc~’s In Jhildrcll [Rcl’. io~l.

Although these same gro~{”thdis[urh:mccs ~f”crcno[ dup]ic:~tc~l in a suhscqucn[ anim:]] s[ud)’ (Ref.

96), the long-term effects of lithotrips~ shock wa~es upon nontarget pediatric tissues remain

unknown.

H. Other Cottlplic([tiotl.s”

Other reported complications of cxtracorporeal shock tva~’e Iithotripsy include pain/renal colic,

skin irritatiordbruising, nausea/vomiting, fever, vasovagal syncope, autonomic clysreflcxia,

embedded stone fragments, and increased stone recurrence rate.

Poin/renal colic and skin irrigation/bruising commonl>’ occur during and immediately ofter

treatment (Rcfs 3’ 7-1 47 and S4), art Icss severe ~~i[h lithotriptcrs [hat h:ltc less pot~crful shock----- . .

w’aves and larger shock \vave gencra[or apertures (Rcfs, 22. 47, and 79). and typic fi]]y reso]l’c

spontaneously (Ref. 22). Temporary pain/renal colic m~y also occur secondary to the passage Of

stone fragments, \\hich is often managed \\ith medication, Chronic pain may be indicati~’e of

ureteral obstruction or renal hematoma (Rcfs. 4.84. and 92).

Transient nausea and vomiting ~re occ~siond]y reported immediately after Iithotripsy (Refs.

22, 24, and 37). and nuv he xsocia[cd \\ith either pain or the xiministration of stxlati~res or

analgesia.

Fever has been reported after lithotripsy (Refs, 24, 31, 47, and 77), and may be secondary

to infection (Ref. 23).

Vasovagal syncope (heart rate suppression

during lithotripsy, although its incidence is rare

condition to either patient anxiety or shock wave stimulation of renal peripheral autonomic nerve

fibers, and conclude that the risks of

activity during treatment.

concurrent with hypotension) has been reported

(Ref. 44), Researchers attribute this serious

this condition can be minimized by closely monitoring cardiac



pfiticn[s durins litht~trips}’.

and adminis[cring medictil

Although infrequently noted. stone fragments h:iic the pottntitil to Iwcomc emhcddcd in the

ureters] wall during lithotripsy (Ref. 28 ), obstruu[ing submucosa] ca]cu]i ma>’nc’ccssitate

endoscopic rcmo~al.

Some investigators have obser~’ed higher stone recurrence ra[e> follo~~ing extracorporcal shock

wave lithotripsy as compared to alternative stone rernovul therapies, indicating that retained stone

particles may act as o nidus for new stone forma[i(}n (Ref. 10). Ho~\e~er. the magnitude and

significance of [his finding arc unclear LIndcontinue to undrr:o in~cstigati(}n.

VI. Summary of Reasons for Recommendation

After retietting the cltita prolided b) FD,4. and :iftcr considcrtition of the open discussions

during the Panel meeting and the Panel members’ persona] kno~~ledge of and clinical experience

with the device, the Puncl ga~e the fol]otting reasons in support of its recornmendution to reclassify

the generic type cxtracorporeal shock ~va~c Iitho[ripter for LISe in fragmenting kidney and ureteral

calculi from class 111into class 11:( 1) The safetj and effccti~cness of the extracorporeal shock

wave li[hotripter in the fragmentation (JI’kidney and ureter-ol calculi has become ~vell-established

since approval of the first device in 19S4: (2) extracorpomtil shock wave Iithotripsy is effective

in treating most kidney and ureteral calculi, with a typical stone-free rate of 75 percent; and (3)

the rates of serious complications from extracorporeal shock wave Iithotripsy are low, and can

be effectively minimized by: (a) Consensus standards regarding shock wave characterization

measurements and general mechanical and electrical safety, (b) clinical performance testing, (c)

labeling restrictions, and (d) physician training restrictions (Ref. 94). Based on information

presented by FDA, along with the Panel members’ personal knowledge and clinical experience,

the Panel identified the following risks to health regarding the use of extracorporeal shock wave

lithotripsy for the fragmentation of kidney and ureteral calculi: Bleeding and hematoma, renal injury
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and scdrrl n:. C;lrcii.icLLrt-hithmid. urinflrt. o13\[I\I~ti~)II, O1-!IILII-\,tr-dct !nl’~’~[it~ll.:IIIJ Illltil”> L(J JLI,;ATI1l

organs, in additi~~n. [hc P;lncl ~[;~tcd[halt IIICsal’d[~ of Ii[ho[rlpsl among cctlain \LIh:roups is

unknown. such as prcgnan[ ~iomcn, chi ldt-cn, and ~iomcn of childhcaring potcn[i:ll Ltith Io\\cr

ureteral stones. A]though h:pcrtcnsion has historically’ been listed as a potential risk of

cxtracorporeal shock ~va~e li[hotripsy, the Panel stated that sufficient c~idencc no~f exists to

conclude that [his condition should not l-wlisted as an actual risk to health,

The Panel belic~es that the extracorporeal shock ~ta~c Iithotripter should he rcclassif’icd into

class II because special controls, in addition to general controls. provide reasonable assurance of

the safety tincleffectit’cness of the deticc. ond there is sufficient inform~tion to establish special

controls to prot’idc such assurance.

VII. Summary of Data [Tpon Jflich the Pane] Recommendation Is Based

BaseLIon the in fc)r-mti[iondiscussed b) the Panel during the reclassification proceedings. the

published literature. and data in prctnarket appro~ul fPYI,AJapplications a~ailablc to FD.4 unclcr

section 520(11)(4) of the ac[. as timcnded b} FD,\}l,A. FD,-\ bclic~es that there is reasonable

knowledge of the benefits of the de~icc i~hcn Llsed for the fragmentation C)I’kidney and ureterd

calculi, Extracorporcti] shock f~’at”cIi[hc)trips> succcssfu]]j’ fra:mcnts most urinary calculi.

Effectiveness, expressed as the perccnta:c of pa[icn[s rendered stone-free irithin 3 lnonths.

between 55 to 98 percentage with a t>pical retreatment rate of 1 to 25 percentage (Refs. 11

ranges

, ~o,

QZto ZA,47, 51, 75, 84, 87’,89, and 93). SL1ccessful trea[lnen[ outcome has been achieved despite

the use of different shock wave generator designs (i.e.. electrostatic spark discharge,

electromagnetically repelled membranes, piezoelectric crystal arrays) and wide range of shock wave

characteristics. Similarly, extracorporeal shock wave Iithotripter effectiveness is comparable among

the different anatomical sites of the upper urinary tract. Specifically, similar stone-free rates arc

reported for stones in the kidney and the upper,

shock wave lithotripsy the first-line therapy for

66, and 90).

middle, and lower ureter, making extracorporeal

most upper urinary calculi (Refs. 11, 13, 21, 46,



poor effectiveness with both sta:horn and ]argc (ic.. g-cater- than 2 ccntirnetcrs in ]argcst

dimension) stones, leading to the rccommenciation [hit altcrna[ivc stone remo~ral therapies should

be considered for these cases (Rcfs. 57, 64.75, W. and 88). Furthermore. some stone compositions.

particularly cystine calculi, arc more resistant to fragmcnt:itiorr than others. and. thcrelorc. may

require more shocks than other stone types (Refs. 34 and 91 ). Because the effectifrcness of

lithotripsy is predicated on the resulting stone fragments passing from the urinary tract. patients

with an obstruction distal to the stone connot be succcssfullv treated unti] resolution of the

obstruction (Rcfs. 8. 29, an(i 57). St(~ncs that arc cmhcddcd or impactwl t~ithin the tissue of the

kidncj’ or ureter arc also rlcl[Cffcctiicl} [rratcd I\ith lithotripsj. dud t(>[hc inahi]itjr of the ~tonc

fragments to pass out of the bed> (Rrfs. 29 and -M). Last]). lithotripsy is not cffcctiie in patients

\vith anatomical condi[ic~ns thtit prc~cnt targeting of the shock \\a\rc focus at the stone. such as

severe obesitj (Refs. 29 and 91 ) or t~rthopcdic dcformi[j (Ref. 53).

Although extracorporeal shock wa~c li[h~)tripsj is effective for the treatment of most urctm-al

calculi, in some spcciflc instunccs it is not cffccti~e as a first-line therapy. Many authors report

poor Iocdization ot_uretcra] stones using ultrasound imaging. making lithotripsy difficult or

impossible if the Iithotripter does not incorporate or LLSC an x-ray im~gin: system (Refs. 35, 47,

and 90). Additionally, small stones in the middle or lower ureter (i.e., 4 to 6 mm in largest

dimension) have a high probability of passing spontaneously (Ref. 67), making the use of lithotripsy

unnecessary unless immediate intervention is required.

Since its introduction in the United States in 1984, extracorporeal shock wave Iithotripsy has

become the preferred treatment for kidney and ureter-al calculi (Refs. 56 and 91). Not only is

lithotripsy extremely effective, but the overall rate of serious risks from extracorporeal shock wave

lithotripsy, primarily clinically significant renal hematoma, severe hemorrhage, chronic renal injury,

and sepsis, is low and can be effectively minimized. Treatment is noninvasive, often delivered



1.,

in an [)utp:itlcnt ~c[tin:. dnLi C:lll k pcrfornl~’~i \Liihou[ :dil L’rLI!or rd:i~)ndl .inc,~[hc~l;l~fI[h I]ILLI1)

systems (Rcfs. 37. 56. and 104). C(~nlpwd [o altcrna[i~t [hcrapics t’(>r tht I- CIIIOLJI of L1rinar\

calcLlli, extracorporeal shock tva~rc lithotripsy is either ossocifitcd ~~i[h less nlorbicii[j’ (c.:., open

surgery, percutaneous ncphrolithotom)’, urcteroscopy) (Refs. 8, 54, 57. and 8-Ij or incrcam.i success

(e.g., watchful waiting) (Ref. 67),

Based on the availoble information, FDA bclietcs [ha( the special controls discussed in scc(ion

VIII of this document arc capable of providing reasonable assurance of the safety and effectiveness

of the extracorporeal shock wave Iitho[ripter with regard to the identified risks to health of this

device.

VIII. Special Controls

In addition to genera] controls. FDA belic~cs [h:it [hc extracorporcal shock wa~e lithotrip[er

should be sLlbject to the

to minimize [he risks to

special controis (lf lalxlin: rcstr

health identified for [his Je\icc.

ctions and a FDA guidance document

Labeling restrictions can control the risks of bleeding. renal injury, cardiac arrhythmia, urinary

obstruction, infection. injury to xijacen[ organs, and other reported complications by providing

information on patient selection, treatment practices, post-treatment followup, and potential adverse

events. Specifically, FDA is proposing that extracorporeal shock wave lithotripters be subject to

the labeling statements listed in the appendix as a special control, in addition to other required

labeling information.

Under 21 CFR 801. 109(b)(ii) and section 520(e) of the act, FDA also proposes as described

in the guidance document entitled -‘Guidance for the Content of Premarket Notifications (510(k)s)

for Extracorporeal Shock Wave Lithotripters Indicated for the Fragmentation of Kidney and

Ureteral Calculi” to require the following statement: ‘‘CAUTION: Federal law restricts this device
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to sa]e b!’ or on the order (JI”:1 ph> SIC I:II1 [raillcd :m~l:I~I” C\pCI-l CIlCC’Ll jIl [hc LIW (~1”lhi$ Lh-’i”i(c
,.

as outlined in fin appropri:ltt (raining program.”

B. FDA G[ti(/(1}/(e Doclt])zctlt

Adherence to the FDA guidance docunwnt entitled ‘“Guidance for the Content of Prcmarlwt

Notifications (510(k)s) for Extracorporeal Shock Wa\c Lithotripters Indicated for the Fragmentation

of Kidney and I_Jreteral Calculi” (Ref. 26) can control the risks of bleeding, rentil injury, cardiac

arrhythmia, urinary obstruction, infection, injury to adjacent organs, and other reported

complications by recommending: ( 1) Conformance to consensus standards, (2) shock wave

characterization measurements, (3) assessment of localization accuracy. (-l) clinical performance

testing. and (5) ph}sician training restrictions for prcmarkct notification for cxtrocorportal shock

wave ]ithotriptcrs. These sections of the guidance d(KLImcn[ correspond to the contr~)ls

recommended by the Pant].

1, Conformance to consensus standords

The FDA guidance document rcc(~mmcnds conformance to the following consensus standmds:

(I) International Electrotechnical Commission (IEC ) 60601 –2-36 Medical electrical equipment—

IEC 61846 Ultrasonics-Pressure pL~lselithotripters-Characteristics of fields

Part 2: Particular requirements for the sofcty of equipment for extracorporeally induced lithotripsy:

(Ref. 39) and (2)

(Ref. 40).

Conformance with IEC 6060 1–2–36 can control the risks of bleeding, renal injury, and injury

to adjacent organs by requiring that the device accurately localize stones at the shock wave focus

and be designed to guard against unintentional shock wave delivery.

Conformance with IEC 61846 can control the risks of bleeding, renal injury, and injury to

adjacent organs by providing a standard method for characterizing the lithotripter’s acoustic output

for the purpose of determining whether its shock wave characteristics are within the range provided

by existing systems.

2. Shock wave characterization measurements



‘3. .

to

Assessment of locti]ization accurac~r

Assessment of localization accuracy can control the risks of bleeding. rend injury. and injury

adjacent organs by hating each manufacturer ~crify that its device accurately positions stones

at the shock watre focus.

4. Clinical performance testing

Clinical

and inj Llr> to

shock \\’ti\”CS

unreasonable

performance testing can control the risks of blcwiing, renal injur>’. cardiac w-rh}thmia.

adjacent organs b> ~erif> in: that [he dcticc accurate]> ]ocatcs [hc torgtt s[one. dcli~’ers

in accordance ~~ith the parwnc[crs SC[h} the opcra[or. and does nc~tprcsen[ ZII

risk of injur)’ to the pa[icn[. As rccommcndt~i b)’ the Panel. this testing can take

the form of either a sma]], confirmatory}’clinics] stud} {)ra larger clinical investigation of safety

and effectiveness. depending LIpon the tcchnoiogicd cilaractcris[ics of the partic Lllar dc~fice (Ref.

94). For extracorporcal shock ~vave Iithotripters that generate shock ua~c> using a similar method

to thtit of legaily marketed systems and ha~c comptirahle shock wave characteristics, a small,

confirmatory clinical stud)’ should k performed. l{ow’c~cr, for s)stems that usc a novel method

of shock ~vave generation or ha~re shock ~vave characteristics that are outside of the range of current

devices, a larger clinical investigation is necessary to assess safety and effectiveness.

5. Physician training restrictions

Physician training restrictions can control the risks of bleeding, renal injury, cardiac

arrhythmia, urinary obstruction, infection, injury to adjacent organs, and other reported

complications by having each manufacturer develop a training program to instruct users of their

device on both the operation of the particular lithotripsy system and the general practices for the

safe and effective use of extracorporeal shock wave lithotripters (Ref. 76). Manufacturers should

inform device users of this physician training restriction with the following labeling statement:



IX. FDA’s Tentative Findings

The Puncl and FDA belie~’e that the extracorpot-eal sht)ck tva~e Iithott-iptcr should bc cl~ssified

into class 11because special controls, in addition to general controls, ~vould provide reasonfihle

assurance of the safety and effectiveness of the device. and there is sufficient information to

establish special controls to provide such assurance.

X. References

The follo~~ing rcfcrenccs hat”c been placed on di~plaj in the Dockets \Iuna;emcnt Branch

(xkhtss above ) and may he seen h} intcrestccl persons hc[~tccn 9 a.m. tind 4 p.m., klonda} through

Frid~y:

1. ,Ilidas, A.. L, X. Tiirkcri. Y, Ilkcr. F, Simsck. and K, Enmrk. Stlort-Term Biocffccts of

Extracorpm-eal Shock\va\e Lithotripsy. ./~~[/rnc[l~J/’f;//~j~~~//-~~/~~,q~.S(3):1S7--190. 1994.

2, Albers, D. D,, F, E, Lybrand, 111.J. C. Axton. and J. R. Wcndelken. -‘Shock\~a\e Lithotripsy

tind Piicemakers: Experience \\ith 20 Cases. ” Jo[(rH(/1(//’I(loI{I{()(()q~q~.9(4):30 1–303, 1995.

3. Anderson. K. R., K, Kerbl. P. T. Fadden, \l. R, Wick. E. >1, NlcDougull. and R. V. Clayman.

‘‘Effect of Piezoelectric Energy on Porcine Kidneys L’sing the EDAP LT.02,” J(lunl(ll of Urology,

153:1295-1298, 1995.

4. Antoniou, N. K., D. Kw-anastasis, and J. L. Stenos. ‘‘Severe Perinephric Hemorrhage after Shock

Wave Lithotripsy,” Journal of Emlour(Jogy, 9(3):239-24 1, 1995.

5. Asroff, S. W., T. E. Kingston, and B. S. Stein, ‘‘Extracorporeal Shock Wave Lithotripsy in Patient

with Cardiac Pacemaker in an Abdominal Location: Case Report and Review of the Literature, ” Jounz([l

of Etzckwrology, 7(3): 189–192, 1993.

6. Atahan, O., T. Alkibay, U. Karaoglan, N. Deniz, and I. Bozkirli, ‘‘Acute Bioeffects of

Electromagnetic Lithotripsy,” Scandinavian Journal of Urology and Nephrology, 30:269-272, 1996.



](J

7 Bdcli. \\ ’.. K. L Kohnn:mn. J 13C11SC111:11111. .1 R.[>s\LJ:lL’;”. ,!11(1 P. ,-IILL’11. “’l [l\(\) :ll(Jl”ll}lo!<):ld ,llld

Ultr:lst]-~lctLl!”.~lFindings ot’ Shock\\ 0) ’c-]nduccd LCSIOIIS ]n ~hc [>~~l;i[cci~C~(li>L!d Kldnc~ (~tthe Pig.”’

Jo[{nl(i[ (~/’E/l(lol(ro![)gy,”8(4):257-26 1. 1994.

8, Bush, W. H. and G. E. Brannen. lithotripsy. Enc)’clopdia of Medical De\ices and ]ns[rumcntation.

J. G. Webster (cd.). John Wile) & Sons, New York, \’ol. 3. pp. 1S06-1S20. 198S.

9, Carey. S. W., and S. B. Strecm, “Extracorporcal Shock Wti\c Litho[ripsy t’or Patients \vith Calcified

Ipsilateral Renal Arteritil or Abdominal .Aortic Aneurysms, ” Jol[nlal of (~rolog>, 143:1 S–20. 1992,

10. Cm-, L. K., R. J. D. Honey, M, A. S. Jewett. D. Ibanez, M. Ryan, and C, Bombardier, “Xew

Stone Formation: A Comparison of Extracorporeal Shock Wave Lithotripsy and Percutaneous

Xephrolithotom}. ” The J{)[[m~/1of ( ‘r(d(~q>.155:1565-1567. 19°6.

11. CXS. :\. s.. ‘“Comptirison of F]rst Gcncra[ion (Dornicr 1-1113) and Second Generation (\Iedstonc

STS) Lithotriptors: Trcatmmt Results \\ltll 13.864 Renal and Urctcral Calculi .-’ Jo[[m(tl of [~rolog].

153:388–592. 1995,

12. Cass, A. S., ‘‘Extracol-portal Shock Wale Li[hf)trips} [or \lid and Lower ~rctera] Stones. ” J~J[(n7u/

ofEtldo[[rol{),qy. 6(5):323–326, 1992.

13, cass, A. s., “‘E.xtracorporcu] Shock Wave Lithotripsy for Ureteral Calculi,” Jor(ril[ll of Urolog~,

147: 1495–1498. 1992.

14. cuss, A. s., ‘“The Use of Urigating with the Nledstone Lithotripter, ” Jo[[nl~tl of iJrology, 156:896-

898, 1996.

15. Clw-o, J, D., F. Denardi, LT.Ferreira, N. R. Netto, Jr., L. B. Saldanha, and J. F. Figueiredo, “Effects

of Extracorporeal Shockwave Lithotripsy on Renal Growth and Function: An Animal Ivlodel, ” Journal

of EmIourology, 8(3): 191– 194, 1994.

16. Coleman, A. J, and J. E. Saunders, “Review of the Physical Properties and Biological Effects

of the High Amplitude Acoustic Fields Used in Extracorporeal Lithotripsy, ” Ultra.ro)lics, 31(2):75–89,

1993.



~()

]7, ~~l]u,. \[,, \\”, \IL\c\\cI” .\, (;(jc~l, [[. [.jchi ‘h, LlflL! \\’ [jl”CllL\C\. “BIOI():IL’LII Fl”IrL’[i [)[’ S}l,\c!,

lVa\es: K}dnc\ Ilcmorrh:lgc in Dogs ‘it ;~F;Is[ Shock ~i”.~lc~di~ltlllstr;itioll Ro[t (it’F)f[ccn Hertz.’” .l~~[[r~~{(l

of’Lir//~~trip.s\<Illd.S[ollc Di.se~[sc’,2(2): 103– 1I0. 1990.

18. Delivelio[is, Ch,. A. Giftopoulos. G, Koutsok:i]is. G, Raptidis. :ind A. Kostakopoulos, ““The

Necessity of Prophylactic Antibiotics during Extrocorporeal Shock Wale Lithotripsy, ” 1/1rc~7~(/ri{J~~f/l

Urol<),qymd Nephrology, 29(5 ):5 I7–52 1. 1997.

19. Deliveliotis, Ch., A. Kostakopouios. N. Sta\ropoulos. E. Karaglolis, P. Kyriazis, orrd C.

Dimopou]os, ‘‘Extracorporeal Shock Wuve Lithotrlpsy in 5 Puticn(s with Aortic .Aneurysm. ” Jf)1{171al~~/’

Urology, 154:1671-1672, 1995.

~0 Dr~ich. G, JV,. S, Drctler. \\’. F:lir. B. Firll:l\son. J. Gillcn\\atcr. D. ~Jrifi”ith,J. Lingc!man. :~nd-,

D, Newman. -“Report OF(I1cL’nitcd St;ltcs Coopcruti\e Stu~i) of E~tr;icorporeal Shock JVu\c Lithotripsj.’”

J()[1r71al{?/’[?rol(j~>. 135:1127-1133. 19s6.

71 Ehrcth, J, T.. G, ~~, Druch, \l, L, Amrtt. R, B. Bar-net[.D, Go~m. J. Lingeman, S. A. Loening,-.

D. M. FJewrmin,J. hl, Tudor. ~indS. SMda. “‘EItr;ico]poreaI Shock W:i\e Lithotripsy: Multicenter Study

of Kidney and Upper Ureter Versus Middle ~indLou cr Ureter Treatments.”’ .J/~r/rnal o/”Urolo,qj, 152: 1379–

1385, 1994.

22. Eltibbad). A.. G, >lathes. D, D, \Iorchmlsc. J, Hot-rev. J. Pahira. R, Zemtin, J, Paquin. R. Faucher,

and M. M. Elhilali, “Sufety and Effectiveness of Lithostar Shock Tube C in the Treatment of Urinary

Calculi,” JourmLl {~Etli/{)l{r~)[cjg>,9(3):225-23 1, 1995.

~S E]. Damanhoury, H,, T. sch~r-fc, J. RU[h,S. ROOS, and R. Hohenfellner, ‘‘Extracorporeal Shock

Wave Lithotripsy of Urinary Calculi: Experience in Treatment of 3,278 Patients Using the Siemens Lithostar

and Lithostar Plus,” Journal qf Urology, 145:484488, 1991.

24. Elhilali, M. M., M. L. Stoner, T. C. McNlamaru, D. D. Morehouse, J. S. Wolf, Jr., and L. L.

Keeler, Jr., “Effectiveness and Safety of the Domier Compact Lithotriptor: An Evaluative Multicenter

Study,” Journal of Urology, 155:834-838, 1996.



for Extracorporeal Shoch Wave Lithotripters indicated for the Fragmentation of Kidney and Ureterol

Calculi” (Currcnt]j aiailab]e for comment. )

‘7 Ferreira, U., J. D. Claro, N. R. N’ctto. Jr., F. Dcnardi, J. F, Figueircdo, and C. L, Z, Riccet[o,-.

“Functional and Histologic Alterations in Growing Solitm} R:it Kidney as a Result of Extracorporeal

Shockwaves, ” Jo[[nlal of Elldourology, 9( 1):45-19, 1995.

78 Grasso, M,, J. Liu. B. Goldberg, and D. H. Bagley.-. “‘Sul~mucosol Calculi: Endoscopic and

Intraluminal Sonogr-aphic Diagnosis and Tre:]tmcnt Options. -’ Jtj[lrnt{l cjf (,?rolfjg~. 15.3:13s4–13s9. 1995,

79 Gr:~sso, ,\ I., p, Loisides. NI. Bea~hlcr. :Ind D. BLIQle}. ‘‘The Case for Pri mar: Endoscopic-. .

Monagment of Upper Urinarj Tract Calculi: 1. .-\ Critical Rc\Ieu of 121 Es[racorporcal Shock-Wave

LithotripsJ Failures. ” L’rol{jq_v,45(3):363-.371. 1995.

30. Grecnsteln, A,. 1, Kti\cr. \’, Lechttman. and Z, 13rat’. “C:lrdiac Arrhythrnim during Nonsynchronizcd

Extracorporeal Shock Wave Lithotripsy. ” J<)[/nz~ilo~’[Jrol<jgy, 154:132 1–1322, 1995,

31. Grenubo. L.. K. Lindq\ist, H, Adtilmi, R, Bcr:s(riim. and S, Pettcrsson, ‘“Extracorporeal Shock

32. Groshar, D., O. Israel. J. Ginessin, D, R. Lc\in. B. Moskovitz, D, Front, and A. Frenkel, ‘-Effect

of Extrocorporeal Piezoelectric Lithotripsy Shock Waves on Renal Function Measured by Tc–99m–DMS,4

Using Spect. ” Urology, 38(6):537-539, 1991.

33. Gtimtis, B., M. Lekili, A. R. Kandiloglu, A. Isisag, G. Temeltas, O. Nazli, and C. Buytiksu,

6‘Effects of Ex(racorporeal Shockwave Lithotripsy at Different Stages of Pregnancy in the Rabbit, ” Joui71al

of Etldourology, 11(5):323–326, 1997.

34. Gupta, M., D. M. Bolton, and M. L. Stoner, 5‘Etiology and Management of Cystine Lithiasis,”

Urology, 45(2):344-355, 1995.



of Patients Receiving Calculus Therapy u’ith a Third-Generation E.s(racorporeal Lithotripsy Machine,”

Journal (?fL]z~lor/r{jl~~,qy,11(5 ):309–3 11, 1997.

38. Ilker, Y.. L. N. Tiirkeri, V. Km-ten, T. Tartan, and A. Akdas, ““Antimicrobial Prophylaxis in

.Management of Urinary Tract Stones by Extracorporeal Shock-Wa\e Lithotr-ipsy: Is It Necessary }’?.”

ilr(jloq~. M(2): 165-167, 1995.

39, International Elcc[m[cchnica] Cotnmission, In[cmatlc>nal Stmldard IEC 60601–2–.36 \ledical

electrical equipment-Pal~ 2: Particular requirements for the satct>’ of equipment for extracot-poreall}

induced Iithotripsy, 1997 (IEC achlrcss: 3. rue de ~’w-emhi Gene\ a. Switzerland: lEC web site: ““http:/

/www.iec.ch”-).

40. Intcmationtil Elcctro[echnic:ll Commission. International Stanckml IEC 61846 Ultrasonics—

Pressure pulse lithotripters—Characteri sties of fields. 1998 (IEC address: 3, rue de Varernb+ Gene\a.

Switzerland; IEC web site: ““http://\{ \\\\. icc.ch”).

41. Janetschek. G., F, Frauscher, R. Knapp, G. Hbtle. R. Peschel, and G. Bartsch. ““New Onset of

Hypertension after Extracorporeal Shock Wave Lithotripsy: Age Related Incidence and Prediction by

Intrarenal Resistive Index,” Jounml of Urology, 158:346-351, 1997.

42. Kabalin, J. N., S. Lennon, H. S. Gill, V. Wolfe, and I. Perkash, “Incidence and Management

of Autonomic Dysreflexia and Other Intraoperative Problems Encountered in Spinal Cord Injury Patients

Undergoing Extracorporeal Shock Wave Lithotripsy without Anesthesia on a Second Generation

Lithotriptor,” Jourizd of Urology, 149: 1064–1067, 1993.

43. Kataoka, H., “Cardiac Dysrhythmias Related to Extracorporeal Shock Wave Lithotripsy Using

a Piezoelectric Lithotripter in Patients with Kidney Stones, ” Journal of Urology, 153:1390-1394, 1995.



Lithotrips> for Ureteral Cdlculi: Investigation of Factors Influencing Stone Fragmentation and .Appropri~tc

Number of Sessions for Chunging Treatment Modal ity, ” Jol{rn([l (/~E~l(/OL/r(~lo,qy,”10(6):50 1-505, 1996.

47. Kim, S. C. and 1’. T. Moon, “Experience with EDAP LT02 Extracorporeal Shockwa~e Lithotripsy

in 1363 Patients: Comparison with Results of LTOI SWL In 1586 P:itients, ” Jo I[rH[{lof Em/o Hm[oq,

11(2):103–111. 1997.

48. Kim. S. C.. C. H. Oh. 1’. T. \I~x~n. and K. D Kim. ““”Tr~’:itmen[~)t’Stcinstrmse w[th RcpcLl[

Extracorporeal Shock W’aic Lltho[rlpsy: E~pericnce L~r[hPiczoelectric Lithotriptor. ” JolInl(~l (f l~ndog>.

145:489491. 1991.

49. Kn:ipp. P. \l.. and T. B. Kulh. ““E~tracorporcal Shock Wale Lltho[rips} Induced Perircnal

Hematomas, ” Jol{rtILIIof”(!n)l~~qy. 137:142A, ~bstruct 155, 1987.

50. Knapp. P. M.. T. B. Kulh. J. E. Llngcman. D. M. Newman. J. H. O. ller~z. P. Cr. Mosbaugh.

and R. E. Steele. ““Extracorporca] Shock lVaJe Lltht~t[-ips}-ITldllcedPeriren:ll Hematomw, ” Joz{rtl(/1of

Urology, 139:700-703, 1988.

51. Ktihrrnann, K. LT..J. J. Rassweiler, lM.Monning. G. Mohr, T. O. Henkel, K. P. Junemann, and

P. Alken, ‘“The Clinical Introduction of a Third Generation Lithotripter: Modulith SL 20,” Journal of

Urology, 153:1379-1383, 1995.

52. Krishnamurthi, V. and S. B. Streem, ‘‘Long-Term Radiographic and Functional Outcome of

Extracorporeal Shock Wave Lithotnpsy Induced Perirenal Hematomas,” JolIrHal of Urology, 154:1673-

1675, 1995.

53. Kroovand, R. L., ‘“Pediatric Urolithiasis,” Urologic Clinics of Norf/z America, 24(1): 173-18.4,

1997.



. ~J

54. l.~ht(~r;in[:i. K.. “’Ct~S[ Et’t’t~tl\t]l~~< LII’13]t’t’~]tnt “T”r~.i\!:,tni \ll12!’ni![l\t< II) [ :“ln:lrl .. [{~llc
.5

Practice.’ ‘ .sL’(1/7fli//(/l”i([// ,/()/{r/1(//()/’[ “t”oloy)”([1/(/,t’(’phr(do:l :!~’4.~- -447. 1[~~~i.

55, Lim, D. J,. R, D, W:liker. III, P, I. Ellslvorth, R, C. Xc~\man. >1, S. Cohen, 11. ,+. Barr:Iz:I.

and P. S. Steiens, ‘‘Trcatrnent of Pediatric Urolithi:isis bcll~een 19S4 and 1994. ” j~~[{rn~ilc)f [1’rol(jq~,

156:702-705, 1996.

56. Lingeman. J. E., ‘“Extracorporcul Shock Wave Litho[ripsy: De~elopment. Instrumentation. and

Current Status. ‘‘ Urolo,yic Clillic.s of Nort/1 Anlrrica, 24(1): 185–2 11, 1997.

57. Lin.geman, J. E., ‘“Lithotripsy and Surgery, ” .Scwirlor.s ill iV(phrolog>, 16(5):487-498. 1996.

58. Lingeman. J, E. and T, B. Kulb. “H~pertension following Extracorporeal Shock JVave

Lithotripsy, ” .lf~r~rn({l~!f[ ‘r(J/(),q:. 137: 142,+. abslracr 154. [9S7,

59, Lingeman. J, E.. D. >1. se~~man. Y, 1. Siegel. T, Eichh~~rn. and K, P:lrr. ““Shock !f;a~e Lithotripsy

with the Domicr \IFL 5000 Litho[rip[cr ~~sing aTI External Fixed Rate Signal,”’ Jc)l[rlt~~lof ( ‘rol<]v>.

154:951-954. 1995.

60. Lingeman. J, E.. J. R, JJ’oocI}.anLID, R. >clmn. -“Cornmen[ary on ES\VL and Blood Pressure,’”

Jollrna[ @ [Jn)logy. 154:2-4. 1995.

61, Lingeman. J, E., J. R. Jf’oods, and P. D. To[h. ‘‘Blood Pressure Changes Follo\\ing Extracorporeal

Shock Wuve Li[hotripsy and O[hcr Forms of Treiltment for Xephr[Jlithiasi s,-’ The Joltnldl of tllc Attlericwl

Medical A.s.<oci~ltioil,263( 13): 1789– 1794. 1990.

62. Lipski, B., J. Miller, G. Rigaud, G. Stack, ~nd C. Marsh, ‘‘Acute Renal Failure from a Subcapsular

Hematoma in a Solitary Kidney: An Unusuul Complication of Ex(racorporal Shock Wave Lithotripsy, ”

Journal of Urology, 157:2245, 1997,

63. Marcuzzi, D,, R. Gray, and T. Wesley-James, “Symptomatic Splenic Rupture following

Extracorporeal Shock Wave Lithotripsy,” Journal of Uroloqy, 145:547-548, 1991.

64. Meretyk, S., O. N. Gofrit, O. Gafni, D. Poole, A. Shapiro, A. Verstandig, T. Sasson, G. Katz,

and E. H. Landau, “Complete Staghorn Calculi: Random Prospective Comparison Between Extracorporeal



65. Miller, D. L. ancl R. \l. Thomas, ““Thresholds tor Hcmorrha~es in Yloust Skin and Intcstlnc

Induced by Lithotriptm Shock Wa~es,” ~“ltr([.v(~[[ildin .t[ecli(i!l( [I}ldBil)l(lh’j. 21(2 ):249-257. 1995.

66. Mohley. T. B., D. A. Myers. J. McK. Jenkins. W. B. Grine. and JV. R. Jorcldn. ““Effects of Stcnts

on Litho[ripsy of’Ureteral Calculi: Treutmcnt Rcsu}ts ~!i[h 18.S25 Calculi Using the Lithostar Llthotripter-. ”

67. Morse, R. ,M. and M. I. Resnick, ‘‘Ureterul Calculi: Ntitural History and Treotment in an Era

of Advanced Technology, ” J(J1{nl~ll(~f[~rdog>. 143:263–265. 1991.

68, yfiillcr-yla[lheis. 1’, G, O.. D, Schmalc. S1. SccttLlld, H. R~>sin,and R, .4ckmnann, ‘B:lc[erernia

During Ex[racor-poreal Shock JVu~e Li[h(~[rips> LIfRcn:ll C:llculi. ” Jc~l[nll[l({t’[ ‘r(jl~j,q>.146:733–736. 1991.

69. kl~crs. D. A.. T. B. Mob]cy. J. \Ic K, Jcnhins. W’. B. Grine. and }V, R. Jordan, ‘“Pediatric Lou.

Energy Lithotrips> with the Lithostw.’” ,/(j[fn)t[l of [;rc)loy>. 153:453437. 1995.

70. Xeu man. D. \f.. and \I. Kacfer. ““Pcdlatric ESJfrL: Sultahilit)’ Hinges on Long-Term Rcrrtil

Effects, ” CCjIIt(/?Ip{Ii-[lryi ‘r(~l(~<q>,pp. 71-76. Scptcmbcr. 1992,

71. Ohmori. K.. T. >l~tsuda. Y. Horii. and O. Yoshida. -‘Effects of Shock Waves on the Mouse

Fetus,’” J(][lnl[ll (~~”[ ‘rl)lt)q>, 151:255–258. 1994,

72. Pacik, D., T, Hantik, P, Kumstiit. M, Turjanica, P, Jcli’nck, and J, Kladensk , “Effectiveness of

SWL for Lower-Pole Caliceai Nephrolithiasis: Evaluation of 452 Cases. ” JoztrHd <?fE~z(/[)ztr(]log>’,

11(5):305-307, 1997,

73. Phillips, M. T., W. H. Men-e]], and R. P. Knobloch, “‘Extracorporeal Shock Wave Lithotripsy

in a Pfitient on Chronic Anticoagulant Therapy, ” Jol(nl~ll of Lithotripsy cmd Stme Diseme, 3(4):353-356,

1991.

74. Preminger, G. M,, ‘‘Review: ]n Vi\v Effects of Extracorporeal Shock Wave Lithotripsy: Animal

Studies,” Jounud oj’Emlol~rology, 7(5):375-378, 1993.



26

‘~. P\lh\:im\\. ~, ~-:.. .\l. .\. S, .lL’\~c[l. [:. [~(~lll!~L!:”L!;t’. !) ‘.’..:”~?l. ~] ~~.111. iI’?c: {i:~ I ~)r(~!]ll) l.Ith~)trIp<\

.Assocliitcs. ““Lltho>[ar EZ\IIiic(nr[)OIeiIl Shock lJ’J\c I. I(hmII IT>) : Tht F]rs[ 1.()(h) f) J[l Cll[\. ” J{//(r;I,// ()/’

i!r[)lotq.l’,147:1006--1009, 1992.

76. R;i(.iiation Safct}’ Commlttcc of tile European Feder:ltlon [~fSocic[ics for Ultrasound in Yle{ilcine

and Biolog}, “’GLLiCielincs for the SiIfc Use of E~tracorporcul Shnck-\V:l~e Li[hotrlps] (ESW’L) Dc~iccs.”

Ultrasol{fld i}?,Wt’di(i?ze{ltld Bitdo:q>, 20(3):31 5–316% 1994.

77. Ruhuv. G,, H, Strul, D. Pock, and M. Shapiro. ‘B~lcteriuria foilo~ving Extrticorporcai Shock-Wa~e

Lithotripsy in Potien[s Whose Urine Was Sterile before the procedure, ” Cli~tital Itl/i~{$ti~)li.rDi.sca.se.s.

?013]7-1320,” 1995.-..

7S.Ra>hid. P.. D, Stwle, and J. llunt, ‘“Splcmc RLij_)[~i[~ ,I(tcr EI[r:ic(~rTorc:ll shock Jtralc

Lithompsy.” J(j//r}/(/l ot [ ‘r(do,q>. 156:1756-1757. 1996.

79. Rasswci]cr. J,, ,+. Wc$lhauser. P, Bub. :ln~iF, Elscnbcr~cr. ‘“Second-Gcncl:itiorl Lithotripters: A

Comparative S[udy.’” J(J[/r//[/l{~/’E/j[/()[[/-(~~q)q).2[2 ):19.7-204. 1‘)SS.

SO, Raz, R.. A. Zo;lhi. \I, Sudarsh}’. and J. Shcnt;it. ‘“The [nuldcnce ot’ L’rlnar) Tract [nfection in

Patients i! ithout Bwleriuria Who Underwent E,xtracorporc~~l Shock Wa\e Lithotrips:.-’ .J()[[mal of Urol(j,qy.

151:329-330.1994.

81. Robe~~son. J. B., J1. 0. Koch. F. K. Kirchner. Jr.. and J. A. Smith. Jr.. “‘Suboptimal Treatment

Results with the Thermonics Lithotripter. ” J(~[{n]al({f [~r(d[~,q>.152:3 17–3 19. 1994.

82. Roessler, W., P. Steinbach. R. Seitz, F.. Hofstaedter. and W. F. Wieland, ““Mechanisms of

Shockwave Action in the Human Kidney, ” Jol{rtlai c?fE}l[/t)l{rc)loLqy.9(6):443-448, 1995.

83. Roessler, W., W. F. Wielund, P. Steinb~ch. F. Hofstaedtcr, S. Thuroff, and C. Chaussy, ‘“Side

Effects of High-Energy Shockwaves in the Human Kidney: First Experience with Model Comparing Two

Shockwave Sources,” Jo~/rHa/of hzdor{rolog~, 10(6) :507-5 11, 1996.

84. Roth, R. A. and C. F. Beckmann, >‘Complications of Extracorporeal Shock-Wave Lithotripsy and

Percutaneous Nephrolithotomy,” Urologic Clinics of North Americfl, 15(2): 155-166, 1988.



. 17

Si. RuI/. 1{, Jnd B SL~ltzim;[n.““.\spltlll-1[1~111~’c~iB:i.l:c;t ‘ R;n,ti t{cmt~rrhLlgc.iltcr Ei[r.\c-t)]17{~tcL~l

Shock ~f’;~kcLIthotrlps> Thcrap}: Implication> .ind C(lnclusion<.” J()[/r)l(// OJ [“)”(/loV)’. 14.3:79-792. 1990.

86. R)an. P. C.. B. J. Jones. E. W’.Ka}, P. Noti Ian. E. .\. Kiel}. E. F. GatTney. and k[. R. BLItleT.

“’.~c-uteand Chronic Bioeffects of Single and Multiple Doses of Piczoeiectric Shockl~:l~es (EDAP LT.01),”

JourtIal (!f L~rol(lgy. 145:3994)4. 1991.

87, Schmidt, A.. J. Seibold, P. Bub. and F. Eisenberger. ““C’rologic Experience viith the Dornicr

Multipurpose Lithotripter MPL 9000, ” J(jt{rn[ll of Lit}lof~ip.s~ clttd .$f(~HeDi.sea.~r,3(3):241–248,1991.

88.Segura, J. W., G. M. Preminger, D. G. Assimos, S. P. Dretler. R. I. Kuhn, J. E. Lingeman. J.

N. MOCalLISO,Jr.. and D. L. k’fccu]]ough, “Xephrolithiasis Clinical Guidelines Panel Summary Report on

the Managclmcn[ of Sta~hom Calculi. ” J[~/{r//(//(?/’[ ‘rolog:. 15I:164%1651. 1994.

~~),Simc)n. D. ‘‘Experlencc uith 500 Elt;:lc[)l-l>t>lc;llSh{~ck{~a\e Lithotrips) Patients Using a Lo\\-

Cost Unit. ” ./()[/r/1(/l (~~C}I(/(~//Y(~/(),(J].9(3 ):2 15-218. 1995.

90 Slngil], R, K. and J, D. Dens[edt. ““Contemporary> Man:igcment of Lrctcral Stones. ” Unjloqic

C’linicsofjVotY}r,bli[ric~[.24(1):59-70.1997.

91, Strcem, S. B.. “Contemporary Clinicul Proctice of Shock Wtive Lithotrips}: A Reevulutition of

Contraindications, ” J~~//n?al(?/”[rrolo,q].”157:1197–1 203, 1997.

~? S[t)]]er. M, L.. L, Litt. and R. ~J. Siil:izar. ‘ ‘Sc~erc Hcmorrha:e after E.xtracorporea] Shock-Wave-.

Lithotripsy, ” Annals oj’l~~ten~(~l,Wedicinc,I11(7):6 12–6 13, 1989.

93. ToIon, M., C. Miroglu, H. Erol, J. ToIon, D. Acw_.E. Bazmanoglu. A. Erkan, and S, Amato,

“A Report on Extracorporeal Shock Wave Lithotripsy Results on 1,569 Renal Units in an Outpatient

Clinic,” Journal {~ Urology, 145:695-698, 1991.

94. Transcripts of the Gastroenterology and Urology Devices Advisory Panel meeting, July 30, 1998.

95. Tuteja. A. K., J. P. Pulliam, T. H. Lehman, and L. W. Elzinga, “Anuric Renal Failure from

Massive Bilateral Renal Hematoma following Extracorporeal Shock Wave Lithotripsy,” Urology,

50(4):606-608, 1997.



()(j \’Lln,\l., JLl/c:,l, ~, ,\,, s, ~LII/\\L)I]. J, .Si];i!h. .tT?~;]<. ~1. ~.~~1’l. ‘FI”I’<L’1>{f’ ~.lih(~[l’l]ls) (’III ]:711_ilJ[lil”C

Rabb]t Bone :ind Kidnc} Dc\cltjmcn[.’” .l~)~~~-~j~~i[)i’[’~,)l,q}, l-{6:21.~-216. 1991,

97. Vilsso]:ls. G,. R, ,~. Roth. Llnd F. J. J’endi[ti. .lr,. “Eft_ut of E\trworporcal Shock ~f’:~vc Lithotrips}

on lmplant:ible Cardio\erter Dcfiblill:~tor. ” P.4CE.16:1245-124s. 1993,

98. V:lugh:m E. D., Jr,. J. X. Tt)bin, \l. H, Alderman. R. E. SosLi,G. Jtr, Dmch. and [he XEM,+

Kidney Stone Blood Pressure Study Group (KSBPS), ‘‘E~tracorpore:ll Shock W;lve Monother:ipy Does

Not Couse Renal Dysfunction or Elevtited Blood Pressure.”’ Joi{nI([l(f i ‘mlo<q>.155:539A, dbstrilct 915,

1996.

99, Williams, C. il.. J. V, KLUIde,R. C, Newman. J, C. Peterson. :ind W. C. Thomas. ‘“E~tracorpore:il

Shock Wave Llthotrips}: Long-”l_crm C~>mllllc:itl(>lls.”’ \/11(’ri(’({11.lor(rll((l ()/’//(llr<l(<’(’l/()qy)qy.i 50:3 I 1–3 1i.

1988,

100, Willis. L, R,. .\. P. E~:ln. B, ..\, Connors. >, S. Flncherg. :Ind J. E, Lingcman, “’Effects of

SWL on Glomeru}m Filtr:ltlon R;~tc :md Rcn:ll Pl:isrn;i FIOMin (’nincphrcctomlzed Nfinipigs.” J{~l[/7~al

t]/’E/l~/{)l/rc)/~jcy:.1I( 1):27–.32. [997,

101. Willis. L, R.. A. P. Ei;ln. B. .4. Connors. G, Reed, X. S. Fineberg. and J. A. Lingeman, ‘“Effects

of E.xtrucor-poreal Shock Wti\ c Li[hotripsj’ to Onc Kidnct on Bil:itcr:il G]omeru]ur Filtr:ition Riltc and PAH

C’lei.wancein Minipigs. ” J~~/{r~/[//~~f[ ‘r{~l{~~}.156:1502-1506. 1996.

102, Winters. J, C. und J. Y, Ylaculuso, Jr.. ““Ungated YIeds[one Outp;uient Lithotripsy,’” J~~~/nza/

of urology?153:593–595, 1995.

103. Yeaman, L. D., C. P. Jerome, tind D. L. McCullough, ‘‘Effects of Shock Waves on the Structure

and Growth of the Immuture Rat Epiphysis, ” Jollrnal of iJrolo,~y, 141:670-674, 1989.

104. Zommick, J., R. Levei]lee, A. Zabbo, L. Coltisanto, and D. Btirrette, “Comparison of General

Anesthesia and Intravenous Sedation-Analgesia for SWL. ” Jol{nlal ~//’~[~~~~~rf~f~~$y,y,10(6):489-491, 1996.



, 29

XI, F;lllironlllellti]l Impact

The agenc~ has dc[crmincd under 21 CFR 25.34(b) th.~[[his rccl~~ssii’ic~~tlo[l :ic[ion is of a

type that does not indi~idually or cumLllatilcly have a significant cllcc[ on tk hliman cntircmment.

Therefore, neither m cn~ironrnental asscssrncnt nor an cn~ironmcntal impdct sttitemcnt is required.

XII. Analysis of Impacts

FDA has examined the impacts of the proposed rule under Fkecutite Order 12866 m-tdthe

Regulatory Flexibility Act (5 U.S.C. 601–612) (as amended by subtitle D of the Small Business

Regulatory Fairness Act of 1996 (Pub. L. 104–121 ), and the Unfunded Mandates Reform Act of

1995 (Pub. L, 104–4)). Executi~e order ]2866 directs fi,gencies to assess all COSISand benefits

of availah]c regul~tor~r altcrnati~es end. ti hen regulation is nccesstir>. to wicct rcgula[t~r~

approaches that rmximizc net benefits (including p(~tcntial cconmnic. cn~”ironmcntal. public health

and safety, and other wlfantages, distributive impacts and equity). The agcnc} belie~es that this

reclassification action is con~istent ~lith the rcgulotor}’ philosophy und principles identified in the

Executive Order. In addition, the rcclmsification action is not a significant regulatory’ action as

defined by the Executive Order and so is not subject to revie~v under the Executive Order.

The Regu]atorj’ Flcxihilit> Act requires agcncics to dnaljzc regulatt)ry options that Lvould

minimize any significant impact of a rule on snxdl cnti{ics. Recltissification of the device from

class III to class II will relieve manufacturers of the cost of complying with the premarket approval

requirements in section 515 of the act. Because reclassification will reduce regulatory costs with

respect to this device, it will impose no significant economic impact on any small entities, and

it may permit small potential competitors to enter the marketplace by lowering their costs. The

agency therefore certifies that this reclassification action, if finalized, will not have a significant

economic impact on a substantial number of small entities. In addition, this reclassification action

will not impose costs of $100 million or more on either the private sector or state, local, and

tribal governments in the aggregate, and therefore a summary statement of analysis under section

202(a) of the Unfunded Mandates Reform Act of 1995 is not required.



XIII. Request [or Comments

lntcrmted persons rna>r.on

Federal Register] submit to the Dockets Management Branch (address above) tvrittcn comments

regarding this dClcL1mentT~~o Copies of any comments w-e [Obe submit[cd, except that individuals

may submit one cop~r. Comments are to be identified tvith the docket number foLmd in brackets

in the heading of this document, Received comments may be seen in the ofilce above between

9 a.m. and 4 p.m., Monday through Friday.

List of Subjects in 21

Medical devices.

CFR Part 876

Thu-efore. LIndcr the Fcdcra] Food. Drug. and Cosmetic Act and under au[horit>’ delegated

to the Commissioner of Food and Drugs. it is proposed that 21 CFR part 876 bc amended as

follows:

PART 876—GASTROENTEROLOGY-UROLOGY DEVICES

1. The authority citation for 21 CFR part 876 continues to read as f(~llt)kvs:

Authoritj: 2 I U.S.C.351,360.360c.36(3c.360j.3601,371.

2. $876.5990is added to subpart F to read as follo~vs:<

~876.5990 Extracorporeal shock wave Iithotripter.

(a) Iderz?ificatio}l. An extracorporeal shock wave Iithotripter is a device that focuses ultrasonic

shock waves into the body to noninvasively fragment urinary calculi within the kidney and ureter.

The primary components of the device are a shock wave generator, high voltage generator, control

console, ima,ging/localization system, and patient table. Prior to treatment, the urinary stone is

targeted using either an integral or stand-alone localization/imaging system. Shock waves are

typically generated using electrostatic spark discharge (spark gap), electromagnetically repelled

membranes, or piezoelectric crystal arrays, and focused onto the stone with either a specially
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designed reflector, dish, or acoustic lens. The shock waves are created under water within the

shock wave generator, and are transferred to the patient’s body through a water-filled rubber

cushion or by direct contact of the patient’s skin with the water. After the stone has been fragmented

by the focused shock waves, the fragments pass out of the body with the patient’s urine.

(b) Clmsijication. Class II (special controls).

(1) Labeling that contains the statements listed in the appendix in addition to other required

labeling information.

(2) FDA guidance document entitled “Guidance for the Content of Premarket Notifications

(510(k)’s) for Extracorporeal Shock Wave Lithotripters Indicated for the Fragmentation of Kidney

and Ureteral Calculi. ”

APPENDIX TO $876.5990: Labeling Restrictions

a. Contraindications:

Do not use the device in patients with:

Anatomy which precludes focusing the device at the target stone, such as severe obesity or

excessive spinal curvature.

Arterial calcification or vascular aneurysm in the lithotripter’s shock wave path.

Coagulation abnormalities (as indicated by abnormal prothrombin time, partial thromboplastin

time, or bleeding time) or those currently receiving anticoagulants (including aspirin).

Confirmed or suspected pregnancy.

Urinary tract obstruction distal to the stone.

b. Warnings:

Air-filled interfaces in shock wave path: Do not apply shock waves to air-filled areas of the

body, i.e., intestines or lungs. Shock waves are rapidly dispersed by passage through an air-filled

interface, which can cause bleeding and other harmful side effects.
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,\/7//(f~((:I//I/\:/\: Palicll[s rccti~in: ~lllli~t).i:lll~ljl[~!I]lLiLtdlllgd\p Iri Il I ~h(JulA [cnlporaril)

dlscontlnut such medication prior [o cxtracorporca] >h~)ckii :i[ c lith[~[rlps>”[() prcI’cnt <cl’crc

hemorrhage.

Bil~[ter([l.$f{~}~e,r:Do not perform bil~teral treatment of kidney stones in a sing]c treatment

session, because either bilateral renal injury or total urinar) tract obstruction by stone fragments

may result. patients with bilateral kidney stones should he trcoted using a separate treatment session

for each side. In the event of total urinary obstruction, corrective procedures may h needed to

ensure drainage of urine,

Cclrdi[[~ ~irrh~thmia d~~ri~~,qtre~ltmetlt: If a patient cspericnces cardiac arrh>’thmia during

treatment at a fixed shock t{ave repetilit~n rate. shock LIa\c dc]i~cr~ should tither Iw terminated

or switched to an ECG-ga[cd mode (ic,, dclitcr} of the sho~’k tta~-c dw-ing the refractory period

is a general pr~cticc. ptitien[s with a histov of cardiac arrh)[hmiaof the patient’s cardiac c>’cle). ,-

should be treated in [hc ECG-gated nltde.

at a fixed frequency. )

Cardiac disearc, i!ll!?ll{rlo.~llpprt~,~,ri{~}l,

be administered prior to ex[racorporcal shock ua~e Iitho[rips> treatment to patients with cardiac

disease (including valvular disease). immunosuppression. and diabetes mellitus. to prevent bacterial

and/or subacute endocarditis.

Cardi[{c motliroring: Always perform cardiac monitoring during lithotripsy treatment, because

the use of extracorporeal shock wave lithotripsy has been reported to cause ventricular cardiac

arrhythmias in some individuals.

at risk of cardiac arrhythmia due

This warning is especially important for patients who may be

to a history of cardiac irregularities or heart failure.

ln~ecred stones: Prophylactic antibiotics should be administered prior to treatment whenever

the possibility of stone infection exists. Extracorporeal shock wave lithotripsy treatment of

pathogen-harboring calculi could result in systemic infection.
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paccm.kcr or impiantable dc(ihrillator. [hc pul$e gcncrat(lr >Ilt>uldbc pro~rammcd [t>2 single

charnbm-, non-ra[c responsi~c mode (paccmkcrs ) or an intictivc mode (impluntablc defihrillators)

prior to lithotripsy, and evaluated for proper function post-treatment. Do not focus the Iithotriptm-’s

shock wave thro~lgh or new- the pulse generator,

c. Precautions:

Impacted or e}nbedded ,srone,s:The effectiveness of cxtracorporeal shock wave lithotripsy may

be limited in patients with impacted or embedded stones. Alternative procedures are recommended

for these patients.

R~/~/if),q/[//~lli(,fijll(j\tl//}: All paticn[s shou]d be follo~{”edraclioyaphica]ly after treatment until

stone-free or [here arc no mmainin, g stone fragments i! hich are likcli to cause s

and loss of renal function,

R~Il~[l injt{r~: To reduce the risk of injur) to [hc kidney and surrounciing [is

lent obstruction

ues, it is

recommended that: ( 1) The number (~t’shock wates administcrtxl during each treatment session

be minimized; (2) retreatment to the same kidney/matomical site occur no sooner than 1 month

after the initial treotmen[: and (3) each kidney/anatonlical site be limited to a total of three treatment

sessions.

Small ure[ercfl .sto)le.s:Small middle and lo~ver uretcral stones, 4 to 6 mm in largest dimension,

are likely to pass spontaneously. Therefore, the risks and benefits of extracorporeal shock wave

lithotripsy should be carefully assessed in this patient population.

Staghorn .sforze.Y:The effectiveness of extracorporeal shock wave lithotripsy may be limited

in patients with either staghorn or large (< 20 mm in largest dimension) stones. Alternative

procedures are recommended for these patients.

d. Patient Selection and Treatment:

Children: The safety and effectiveness of this device in the treatment of urolithiasis in children

have not been demonstrated. Although children have been treated with shock wave therapy for
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M’oIneIl f~f’~hildhe~lri~l<qpc)te)z[i~zl:The treotmcn[ of Iot\er uretcral stones should be a~oided

w’omen of childbearing potential. The application of shock tiave lithotrips> to this patient

population coLIldpossibly result in irreversible domage to the female reproducti~e system ond to

the unborn fetus in the undiagnosed pregnancy.

e. Adverse Events:

Potential adverse events associated with the use of cxtracorporeal shock ~~ave litholripsy include

those listed belo~v. categorized by frcqucnc}’ and indi~idualiy dcscrihcd:

1. P{)t~’]l~i~(l.4d~cr.Ye E\ctlt.s {?/’E.rttl{((~/~](jr~’l/l SIl(xk il’c(~c’Lit/llj[ripY>C(/t~’Lq(~rizrJ/3>s Frc~[l{t{~c>:

a. Commonly reported (> 20 percentage of ptiticn[s): l{cmaturia. pain/renal colic, skin redness

at shock wave entry site.

b. Occasionally repor(rd ( I to 20 perccnta:e of pa(itn[s): Cm-cliticarrhythmia, m-inar) tract

infection, urinary obstruction/steinstrasse, skin bruising at shock wate entry site, fever (> 38EC),

nausea/vomiting.

c. lnfrequentl} rcpor[cd (< I percentage of palicnts): Hcmatoma (perirenai/intrarenal), renal

injury.

2. Descriptioil ofAd\er.~e

Cardiac arrhyth)tlia:

E\*eilts {!f E.~tracorporeiil Shock Wmw Lithotripsy:

Cardiac arrhythmias, most commonly premature ventricular contractions,

are generally reported during extracorporeal shock wave lithotripsy at fixed shock wave delivery

in 2 to 20 percentage of patients. These cardiac disturbances rarely pose a serious risk to the

healthy patient, and typically resolve spontaneously upon synchronizing the shock waves with the

refractory period of the ventricular cycle (i.e., ECG gating) or terminating treatment.

Fever (> 38 C): Fever is occasionally reported after lithotripsy, and may be secondary to

infection.
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lfc)ll~l[~~l}l~~ (/JC’///L[/il//il/”LI}/~{I}/~{/ I: Cli]li~:lll) <iynifi,.i]l[ illtrdr~t]dt [)u pcrircncll hcmd[~}inds

occur in < 1 perctnta:c of li(h(>trip~j treatments. 1->pic:lll~ pa[icn[~ iiht> cspcricncc [hi<

complication present i! i[h scvcrc flank pain. tilthough clinicall}r significant hcmat~>mas of[cn

resolve \vith conser~oti~e monagcmcn(. setcre hemorrhage and death ha~e kn repor(cd.

Management of severe renal hemorrhage includes the :\cll~lillistr;ltioll of blood transfusions,

percutaneous drtiinage, or surgical intcrlention.

Hetrzatl{ria: Helmaturia occurs follo~ving most treatments, is believed [o lx secondary to traumfi

to the renal parenchyma, and usually resoltes spontaneously ~vithin 24 to 48 hours of treatment.

N[~z{.s~~l/\’oi?litiilLq:Transient nausea and vomiting arc occasional] reported immediate) oftcr

lithotrips>. and may he associatcxl tfith ci[hcr pain or the administration ot’ sedatives or final: csia.

Pdiiv’r~’11(11c(~~i(’:Pain/rcnul colic common]! occurs during find immediately oftcr [rcatmcnti

and t}pically rcs(~l\es spontaneous}”. Tcmp~>rar> pain/renal colic may also occur seconclar>’ to the

passage of stone fragmcn[s, and can bc managed ~;ith medication.

ReIzc/1 i~~)~{~~:Extrucorporeti] shtwk ~~a~e lith~~trips>procedures ha~e b.xn kncmr

damage to the treated kidney. The potcn[ial for injury, its long-term significoncc, and

are unknowm.

to cause

ts duration

Skitl br[(i~i~~~~Jt.s)I[)LLI(LII’Le}?[r) ii[c: Skin bt-uising tit the shock uavc entry site occasionally

occurs after treatment, and it typically resolves spontaneous}.

Skin redness at sh{xk }ta~v e)l[r) site: Skin redness at [he shock wave entry site commonly

occurs during and immediately after treatment, and typically resolves spontaneously.

Uriniz~’ c)bs?rz/ctiorz/.slei)l~trcls.se: Urinary obstruction occurs in up to 6 percent of patients

following lithotripsy due to stone fragments becoming lodged in the ureter, and may be the result

of either a single stone fragment or the accumulation of multiple small stone particles (i.e.,

steinstrasse). Patients with urinary obstruction typically present with persistent pain, and may be

at risk of developing hydronephrosis with subsequent renal failure if the obstruction is not promptly

treated. Intervention is necessary if the obstructing fragments do not pass spontaneously.
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